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Description 

FIELD OF THE INVENTION 

The invention relates to a disposable panty liner as 
disclosed in the preamble of claim 1 and to a method 
and to an apparatus for manufacturing the aforemen- 
tioned panty liner. The preamble of claim 1 is based on 
EP-A-0 104 906. 

EP-A-0 104 906 describes a panty liner having an 
absorbent body facing side made of non-woven fabrics, 
such as rayon, and a garment facing side, wherein the 
body facing side may also include an outer cover. The 
outermost surface of the body facing side of the liner is 
provided with an aesthetically pleasing pattern of de- 
pressed areas, which are in the form of flowers. 

BACKGROUND OF THE INVENTION 

To prevent garment staining as a result of occasion- 
al non -menstrual vaginal discharges, it is common prac- 
tice to use a thin, disposable absorbent product known 
in the trade as "panty liner" which is fastened to the un- 
dergarment of the wearer to capture and retain the body 
exudate. Typically, a panty liner is constructed in the 
same fashion as a sanitary napkin. More specifically, it 
has a thin absorbent core confined into an envelope in- 
cluding a top, liquid-permeable layer and a bottom, liq- 
uid-impervious layer. To fasten the panty liner to the un- 
dergarment of the wearer, the liquid-impervious bottom 
layer is coated on selected areas with pressure-sensi- 
tive adhesive which is covered with a silicone-coated, 
peelable paper sheet protecting the adhesive while the 
panty liner is not in use. This form of construction yields 
an absorbent product which is efficient in providing the 
required protection against leakage and garment stain- 
ing. 

Panty liners are intended to be used much more fre- 
quently than sanitary napkins, sometimes on a daily ba- 
sis, and for that reason, it is desirable to manufacture 
the product at the lowest possible cost. However, most 
of the currently marketed products require sophisticated 
and complex assembly equipment and techniques 
which makes the objective of a very low cost product 
difficult to achieve. 

SUMMARY OF THE INVENTION 

An object of the present invention is a panty liner 
which is relatively simple and inexpensive to manufac- 
ture, yet capable to provide excellent protection against 
garment staining from non-menstrual vaginal discharg- 
es. 

Another object of the invention is a method for man- 
ufacturing the aforementioned panty liner. 

Another object of the invention is an apparatus for 

manufacturing the aforementioned panty liner. 

As embodied and broadly described herein, the in- 



vention provides a disposable panty liner (for the pur- 
pose of this specification, the expression "panty liner" 
shall mean a sanitary product for absorbing vaginal dis- 
charges, primarily of non-menstrual nature but also suit- 
5 able for light menstrual discharges, such as exudate oc- 
curring at the end or at the beginning of the menstrual 
period, and also suitable for light urinary discharges), 
comprising: 

a unitary sheet of non-woven fabric (for the purpose 
of this specification "non-woven fabric" shall mean 
a material having a fibrous identity whose individual 
fibers have been entangled by fluid forces applied 
to the fibers through a fluid-permeable structure 
which conditions and regulates the fluid forces, 
whereby the fluid forces mechanically interlock the 
fibers to form a unitary structure having a predeter- 
mined pattern) constituting a primary liquid-retain- 
ing component of said panty liner; and 
a liquid-impervious barrier layer on said unitary 
sheet of non-woven fabric for preventing body exu- 
date collected by said unitary sheet of non-woven 
fabric to egress through a garment facing side of 
said panty liner. 

The top surface of the non-woven fabric sheet 
which constitutes the skin-contacting surface of the pan- 
ty liner (in this specification "skin-contacting surface" 
shall mean the surface of the panty liner which contacts 
the perineal region of the user when the panty liner is 
being worn) is provided with recesses in a spaced apart 
relationship forming discrete pockets for retaining highly 
viscous body exudate discharged on the panty liner. The 
recesses enhance the comfort potential of the product 
by allowing the body exudate to accumulate away from 
the interface between the perineal region of the wearer 
and the panty liner in order to diminish the sensation of 
wetness developed on the skin of the wearer. 

Preferably, binder is applied to the non-woven fabric 
sheet in order to reinforce its structure and prevent loss 
of integrity under the mechanical stresses exerted on 
the panty liner during normal usage, such as the repeat- 
ed bending and twisting occurring when the person 
wearing the panty liner is walking. The binder is applied 
on the garment facing surface of the non-woven fabric 
sheet to maintain the top, skin contacting surface soft 
and fluffy for an increased comfort. However, a small 
amount of binder is allowed to migrate to the skin con- 
tacting surface to avoid surfacial delamination and fuzz- 
iness of the fibrous network. 

In a preferred embodiment, the liquid-impervious 
barrier layer is constituted by a thin web of plastic ma- 
terial such as polyethylene, which is provided on its gar- 
ment facing surface with pressure-sensitive adhesive to 
releasably retain the panty liner to the undergarment of 
the wearer. The adhesive coating is protected by a 
peelable silicone-coated paper sheet which is removed 
to expose the adhesive immediately before the panty 
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liner is installed in the crotch portion of the undergar- 
nnent. 

In a first variant, the liquid-impervious barrier layer 
is formed solely by an adhesive coating which also 
serves the purpose of retaining the panty liner to the un- s 
dergarment of a wearer. 

In a second variant, a lightweight non-woven web 
having hydrophobic properties is used for making the 
liquid-impervious barrier layer. 

As embodied and broadly described herein, the in- io 
vention also provides a method for manufacturing a pan- 
ty liner, said method comprising the steps of: 

providing a non-woven fabric; 

cutting said non-woven fabric to form a primary liq- is 
uid-retaining component for said panty liner; and 
providing said primary liquid-retaining component 
with a liquid-impervious barrier layer to prevent 
body exudate captured by said primary liquid-re- 
taining component to egress from a garment facing 20 
side of said panty liner. 

In a preferred embodiment, the non-woven fabric is 
manufactured by subjecting fibrous starting material in 
sheet form whose individual fibers are capable of move- 25 
ment relatively to one another under the influence of ap- 
plied fluid forces, to a fluid stream for entangling and 
mechanically interlocking the fibers to form a unitary re- 
ticular network. The fibrous starting material is confined 
between a hollow drum and a screen belt in overlapping 30 
relationship with the hollow drum, while being subjected 
to the influence of the fluid stream. The hollow drum has 
a perforated shell defining a predetermined pattern of 
fluid passages which condition the fluid stream to form 
the non-woven fabric with recesses for collecting body 3S 
exudate. 

The non-woven fabric is consolidated by the appli- 
cation of binder and it is then laminated with a polyeth- 
ylene web forming the liquid-impervious barrier layer. 
Subsequently, the polyethylene web is coated with pres- 40 
sure-sensitive adhesive and covered with a silicone- 
coated paper web to presen/e the adhesive while the 
panty liner is not used. The resulting laminated structure 
is die-cut into individual panty liners. 

As embodied and broadly described herein, the in- 45 
vention also provides an apparatus for manufacturing 
panty liners from fibrous starting material in sheet form 
whose individual fibers are capable of movement under 
the influence of applied fluid forces, said apparatus com- 
prising: 50 

means to generate a fluid stream applied to said 
starting material for entangling said fibers to form a 
unitary, non-woven fabric; 

means for applying to a first main surface of said ss 
non-woven fabric a binder to increase a resistance 

of said non-woven fabric; 

means for providing on said non-woven fabric a liq- 



uid-impervious barrier layer to prevent body exu- 
date discharged on a second main surface of said 
non-woven fabric to freely egress said first main 
surface; 

means for applying a coating of adhesive to a main 
surface of said liquid-impervious barrier layer, 
which is opposite to said non-woven fabric in order 
to releasably retain said panty liner to undergar- 
ment material; 

means for applying on said coating of adhesive a 
removable protective web for protecting said coat- 
ing of adhesive while said panty liner is not in use; 
and 

means for cutting said non-woven fabric, said liquid- 
impervious barrier layer and said removable protec- 
tive web into individual panty liners. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of a panty liner con- 
structed in accordance with the present invention; 

Figure 2 is a highly enlarged cross-sectional view 
taken along lines 2-2 in Figure 1; 

Figure 3 is a further enlarged, fragmentary, per- 
spective view of the panty liner in accordance with 
the invention, illustrating the topography of the skin- 
contacting surface; 

Figure 4 is an perspective view of a fiber entangling 
station producing a non-woven fabric which is used 
as starting material for the manufacture of panty lin- 
ers in accordance with the invention; 

Figure 5 is an enlarged, fragmentary, perspective 
view of the fiber entangling station shown in Figure 
4; 

Figure 6 is a further enlarged, fragmentary, vertical 
cross-sectional view of the fiber entangling station 
shown in Figures 4 and 5; 

Figure 7 is schematical view of a binder applicator 
station located downstream of the fiber entangling 
station, to apply binder to the undersurface of the 
non-woven fabric; 

Figure 8 is a schematical view of a binder applicator 
station according to a variant; 

Figure 9 is an elevational view of a binder applicator 
roll to deposit binder on the non-woven fabric ac- 
cording to a predetermined pattern; 

Figure 1 0 is a microphotograph of a non-woven fab- 
ric in plan view, manufactured by the fiber entan- 
gling station shown in Figures 4, 5 and 6; 
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Figure 11 is a microphotograph of the non-woven 
fabric in cross-sectional view, manufactured by tlie 
fiber entangling station shown in Figures 4, 5 and 6; 

Figure 1 2 is a schematical view of an assennbly sta- 
tion for laminating the non-woven fabric with a liq- 
uid-impervious barrier layer, and for applying on the 
llquld-lmpervlous barrier layer adhesive zones cov- 
ered with a peelable protective sheet; and 

Figure 1 3 is an perspective view of a station for cut- 
ting the laminated web produced by the assembly 
station of Figure 12 Into individual panty liners. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

Figures 1 , 2 and 3 of the annexed drawings Illustrate 
a non-woven panty liner constructed in accordance with 
the present invention. The panty liner, designated com- 
prehensively by the reference numeral 10, comprises a 
unitary sheet 12 made of a non-woven fabric constitut- 
ing the principal liquid-retaining component of the panty 
liner 1 0. The sheet 1 2 has a thickness in the range from 
about 0.75 mm to about 1.75 mm measured at 0.345 
Kllopascals (Kpa) pressure, and preferably of about 
1 .35 mm. The basis weight of the sheet 12 varies in the 
range from about 80 grams per meter squared (g/m^) to 
about 1 60 g/m2. Preferably, the basis weight of the sheet 
12 is of about 122 g/m2. 

On the top surface 14 of the layer 12, which forms 
the skin contacting surface of the panty liner 1 0, are pro- 
vided a plurality of equidistant recesses 1 6 arranged rel- 
ative to one another according to a staggered pattern. 
The recesses have a depth in the range from about 0.05 
mm to about 1 .30 mm and preferably of about 1 .0 mm. 
The density of the recesses 16 (i.e. the number of re- 
cesses 1 6 per square centimeter of the surface 1 4) is of 
about 7.13 and the average diameter of the recesses 
16 is of approximately 2.3 mm. 

The surface configuration of the non -woven fabric 
sheet 12 Is best shown in Figures 2, 3, 10 and 11. Be- 
tween the recesses 16 are defined elevated land areas 
18. When highly viscous, vaginal discharges are deliv- 
ered on the non-woven fabric sheet 12, it has been ob- 
served that the viscous liquid has a tendency to accu- 
mulate and remain confined in the recesses 16. By vir- 
tue of the land areas 18 which contact the perineal re- 
gion of the wearer, the bottom of the recesses 16 is 
maintained in a spaced apart relationship with the skin, 
thereby preventing the body exudate collected in the re- 
cesses 16 to directly contact the skin. This feature al- 
lows to Increase the comfort potential of the panty liner 
10. 

Referring back to Figures 1 and 2, the garment fac- 
ing side of the non-woven fabric sheet 12 is provided 
with a web 20 of plastic material such as polyethylene 
or polypropylene among others, which forms a liquid- 
impervious barrier layer preventing body exudate dis- 



charged on the non-woven fabric sheet 12 to egress 
therefrom and stain the wearer's clothes. The polyeth- 
ylene web 20 is adhesively mounted to the layer 12. 
On the main surface of the polyethylene web 20 
5 which is opposite the non-woven fabric sheet 1 2 is pro- 
vided a layer of pressure-sensitive adhesive 22 used for 
removably fastening the panty liner 10 to the undergar- 
ment of the wearer. In the example illustrated in the 
drawings, a uniform adhesive coating is depicted. How- 
10 ever, it may be envisaged to apply adhesive to discrete 
areas of the polyethylene web 20, in the form of strips 
or bands for example, as It Is well known to the person 
skilled in the art. 

To protect the adhesive layer 22 while the panty lin- 
^5 er 10 is not in use, a silicone-coated layer of paper ma- 
terial 24 covers the adhesive layer 22. As it is well- 
known to those skilled in the art, the protective layer 24 
is peeled away to expose the adhesive in order to fasten 
the panty liner 10 to the undergarment of the wearer. 
20 Figures 4 to 9 and 12 and 13 illustrate the various 
stations of an assembly line for manufacturing the panty 
liner 10. Figures 4 to 6 show a fiber entangling station, 
identified comprehensively by the reference numeral 
27, producing the non-woven fabric which forms the liq- 
25 uld-retaining sheet 12, by the application of fluid forces 
to a web of starting material in sheet form in which the 
individual fibers are loosely associated and are free to 
move one relatively to the other. The fiber entangling 
station 27 comprises a hollow metallic drum 28 mounted 
30 for rotation about its longitudinal axis Into a suitable cra- 
dle (not shown). A drive mechanism (not shown) is pro- 
vided to rotate the drum 28 in a counterclockwise direc- 
tion at a controlled speed. The drive mechanism is of a 
well-known construction and does not form part of this 
55 invention. 

The shell of the drum 28 is provided on its entire 
surface with openings 30 arranged into a pattern which 
determines the distribution of the recesses 16 on the 
non-woven fabric sheet 12. In a most preferred embod- 
40 iment, the drum 28 has a staggered pattern of equidis- 
tant and circular apertures 30, having a diameter of 2.29 
mm and a concentration of 7.13 apertures per cm^ 
which provides a 30% open area. 

The fiber entangling station 27 also comprises an 
45 endless screen belt 32 which is mounted in a partially 
overlapping relationship with the drum 28 by means of 
guide rollers 34. Support rollers 36 are positioned at the 
corners of an imaginary rectangle and act, in conjunc- 
tion with guide rollers 34, to tension and establish a path 
50 of travel for the screen belt 32. Oneor moreof the rollers 
34 and 36 are drive rollers for advancing the belt 32 in 
unison with the drum 28. 

The screen-belt 32 is made of crossing polyester 
strands defining therebetween square-shaped aper- 
55 tures of a 23.9 mesh size, collectively providing a 55% 
open area. 

A manifold 38 located within the hollow drum 28 pro- 
duces water jets for entangling and mechanically inter- 
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locking the loosely associated fibers confined between 
the drum 28 and the screen belt 32 into a unitary, thin 
reticular network. The manifold 38 constitutes a water 
supply rail feeding and supporting a series of water noz- 
zles 42 which create a plurality of closely spaced liquid 
streams impinging on the inner surface of the hollow 
drum 28. The number of nozzles 42 jetting liquid against 
the inner face of the drum 28 depends on the amount of 
energy per unit of time or power that must be supplied 
to the web 44 in order to entangle and mechanically in- 
terlock its fibers. The power requirement of the entan- 
gling station 27 depends on several factors, such as di- 
mensions of the web 44, the feed rate of the web and 
the type of fibers which are being used, among others. 

Nozzles 42 of a 15-10 size have been found satis- 
factory. As it is well known to those skilled in the art, the 
first numeral of the nozzle size refers to the spread angle 
of the spray produced by the nozzle while the second 
numeral is ten times the flow rate of the nozzle ex- 
pressed in U.S. gallons per minute at a pressure of 40 
pounds per square inch gage (psig). 

Although not shown in the drawings, it is to be un- 
derstood that the manifold 38 is connected to a source 
of water for producing the liquid streams. A water supply 
pressure of 1551 Kpa has been found satisfactory. 

The operation of the fiber entangling station 27 is 
described hereinafter. A web 44 of starting material, 
containing loosely associate fibers, thus capable of 
movement one relatively to the other, is supplied in a 
continuous sheet form from a supply station (not shown) 
and is deposited over the horizontally extending forward 
run of the screen belt 32 preceding the section of the 
screen belt which loops the hollow drum 28. The web 
44 is drawn between the hollow drum 28 and the screen 
belt 32, which form in combination a liquid-permeable, 
web confining and supporting structure, guiding and ad- 
vancing the web 44 through the water streams produced 
by the nozzles 42. 

The type of fibers used in the web 44 can vary ac- 
cording to the intended application. In a specific exam- 
ple, the web 44 is a blend comprising 80% by weight of 
rayon fibers and 20% by weight of polyester fibers. Al- 
ternatively, the rayon fibers may be blended with poly- 
propylene fibers, cotton fibers, acrylic fibers, wood pulp 
fibers, bico fibers, paper fragments or a mixture thereof, 
provided in a range from about 20% to about 40% by 
weight of the web 44. The selected additive and the ray- 
on fibers are admixed in desired proportions and carded 
to form the web 44 which is then processed at the en- 
tangling station 27. However, if it is desired to admix pa- 
per fragments with the rayon fibers a different process 
is required. More particularly, a continuous sheet of pa- 
per material is superposed to the web 44 and it is con- 
currently fed therewith in the fiber entangling station 27. 
The liquid streams jetted by the nozzles 42 shred the 
paper material and intersperse the resulting fragments 
through the fibrous matrix. 

Figure 6 illustrates in a detailed manner the mech- 



anism of fluid formation providing a non-woven fabric 45 
well-suited for use in manufacturing the primary liquid- 
retaining component of the panty liner 10. The body of 
water discharged by the nozzles 42 impinges against 
5 the inner surface of the hollow drum 28 and it is trans- 
formed into columnar water streams, whose shape and 
distribution correspond to the shape and distribution of 
the openings 30. The water streams exert rearranging 
forces moving the fibers laying across the drum open- 
10 ings 30 laterally packing the fibers on the land areas of 
the drum to create a first pattern in the non-woven fabric 
45 rendering the recesses 16. 

The fine screen-belt 32, in overlapping relationship 
with the web 44 of starting material, further conditions 
15 the water streams by forcing the water drops to pass in 
the apertures defined by the crossing polyester strands. 
In turn, the moving water particles draw in those aper- 
tures the fibers near the bottom of the recesses 16, 
which are packed into one or more knobs interconnect- 
ed to the adjoining fibrous network by fiber bundles. 

The resulting non-woven fabric structure, as best 
shown in Figures 10 and 11, has two distinct patterns. 
The first pattern, corresponding to the recesses 16, ex- 
tends throughout the entire surface of the non-woven 
fabric 45 and exhibits a series of low fiber density areas 
corresponding in shape and distribution to the apertures 
30 on the drum 28. The second pattern is discontinuous 
and it is formed in the low fiber density areas of the first 
pattern, being characterized by one or more knobs 46 
interconnected by fiber bundles 48. 

More specifically, the non-woven fabric 45 is char- 
acterized by a basis weight of about 122 g/m^, a thick- 
ness of 1 .35 mm measured at 0.345 Kpa. The recesses 
16 have a depth of about 1 .0 mm, an average diameter 
of 2.3 mm and a density (i.e. number of recesses per 
unit area of the non-woven fabric 45) of about 7.1 3 per 
cm^. 

Further details on the principle for manufacturing a 
non-woven fabric by fluid entanglement can be found in 
the prior art. At the end, example may be had to the fol- 
lowing Canadian patents granted to Johnson & John- 
son, U.S.A. which constitute references of interest to the 
present subject. The subject matter of these patents is 
incorporated herein by reference. 
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As shown in Figures 7, 8 and 9, downstream of tine 
fiber entangling station 27, the apparatus according to 
the invention comprises a binder applicator station 
which applies a solution of binder to the non-woven fab- 
ric 45. The binder, when cured, solidifies and consoli- 
dates the non-woven fabric 45, increasing its resistance. 
Binders are commercially available compounds and the 
selection of a particular binder depends upon the de- 
sired characteristics of the final product. The following 
binders have been found satisfactory: 

vinyl ethylene; 
vinyl chloride; 
vinyl acetate; 
vinyl acrylate 
polyvinyl alcohol; 
polyvinyl acetate; 
carboxylated polystyrene; 
rubber polyethylene; 
polyacrylonitrile; and 
mixtures thereof. 

The binder applicator station may take several 
forms. As shown in Figure 7, the binder may be sprayed 
directly onto the non -woven fabric 45 by a nozzle 50 in 
fluid communication with a supply of liquid binder under 
pressure (not shown in the drawings). 

In a variant shown in Figure 8, the binder applicator 
station comprises a smooth -surfaced coating roll 52 
having a lower end immersed in a binder bath. A back- 
up roll 54 is provided above the roll 52 to define therewith 
a nip through which the non-woven fabric 45 passes. As 
the roll 52 rotates a thin film of binder adheres thereto 
which is deposited on the non-woven fabric 45 through 
rolling contact therewith. A scraper blade 56 is provided 
to control the thickness of the binder film adhering to the 
surface of the coating roll 52. 

The smooth -surfaced coating roll 52 and the nozzle 
50 will achieve a uniform binder deposition, which is ac- 
ceptable for some applications. However, it is preferred 
to apply the binder according to a pattern of parallel lines 
which has the advantage of sufficiently consolidating the 
non-woven fabric 45 without stiffening the fibrous net- 
work to the point where it becomes uncomfortable to 
wear. To achieve the desired binder deposition pattern, 
a coating roll having a relief surface is required, the re- 
cessed areas of the relief surface constituting the binder 
transfer surfaces. An example of such roll, identified by 
the reference numeral 58 is shown in Figure 9. The cir- 
cumferential surface of the roll 58 is machined to form 
a multitude of oblique grooves 60, which are parallel to 
one another. In a most preferred embodiment, the 
grooves 60 have a width of 0.46 mm, a depth of 0.46 
mm and a concentration (i.e. number of grooves per lin- 
ear centimeter) of 1 3.78. 

Other binder application methods are possible. For 
example, the binder may be deposited in a foamed con- 
dition on the non-woven fabric 45, which is then caused 



to penetrate therein by the application of vacuum. A 
binder solution can be foamed by providing therein an 
effective amount of surfactant and by agitating and aer- 
ating the solution. 
5 An important aspect of the binder treatment, irre- 
spective of the specific application method, resides in 
that the binder is applied on the undersurface of the non- 
woven fabric 45 (the surface which is opposite to the 
skin-contacting surface), in order to preserve the soft- 
10 ness and the comfort of the skin-contacting surface. If 
the binder is applied on the other side of the non-woven 
fabric 45, a hard crust will be formed on the skin-con- 
tacting surface which can cause discomfort and rash. 
The binder is applied in a liquid state on the under- 
15 side of the non-woven fabric 45 and immediately after it 
is deposited thereon, the binder migrates toward the top 
surface under the effect of capillary pressure. The mi- 
gration ceases when the binder is cured. As a result of 
such migration the binder concentration through the fi- 
20 brous network varies across its thickness; the binder 
concentration is highest at the undersurface and lowest 
at the top surface. Such concentration gradient is highly 
advantageous because it allows to consolidate the un- 
dersurface region of the non-woven fabric 45 for an in- 
25 creased resistance to defiberization while maintaining 
the top, skin-contacting surface soft and fluffy which is 
comfortable to the wearer. 

It should be noted that a small amount of binder on 
the skin -contacting surface of the non -woven fabric 45 
30 is not necessarily undesirable because the binder pre- 
vents a surfacial de lamination and fuzziness of the fi- 
brous network to occur. 

The amount of binder applied to the non-woven fab- 
ric 45 is important to achieve a satisfactory balance be- 
35 tween a good resistance to defiberization on one hand 
without compromising the comfort potential of the non- 
woven fabric 45 on the other hand. Preferably, the 
amount of binder applied is in the range from about 8% 
to about 1 7% of solids by weight of the non-woven fabric 
40 45 treated with binder, more preferably in the range from 
about 11% to about 15% and most preferably of about 
12.6%. 

To complete the manufacture of the panty liner 10, 
the non-woven fabric 45 is transferred to an assembly 
45 station 62 illustrated schematically in Figure 1 2. The as- 
sembly station 62 comprises a first adhesive applicator 
64 in the form of a spray nozzle which sprays the non- 
woven fabric 45 with an adhesive. The spray pattern is 
adjusted to cover uniformly the non-woven fabric 45 with 
50 a thin coat of adhesive material. Downstream of the ad- 
hesive applicator 64, a thin web of polyethylene 66 
which forms the liquid-impervious barrier 22, is guided 
and pressed by a roll 68 against the adhesive-coated 
surface of the non-woven fabric 45 in order to perma- 
55 nently bond the non-woven fabric 45 and the polyethyl- 
ene web 66 together. 

Downstream of the adhesive applicator 64 is pro- 
vided a second adhesive spray nozzle 70 which applies 
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a coating of pressure sensitive adiiesive on a web 72 of 
silicone-coated paper. Tine silicone-coated paper web 
72 is then brought in contact with the polyethylene web 
66 in order to transfer the pressure sensitive adhesive 
to the polyethylene web 66. The adhesive adheres pref- 
erentially to the polyethylene web 66 since the paper 
web 72 has a non-sticky surface. Subsequently, the pa- 
per web 72 can be peeled away in order to expose the 
adhesive which is used for fastening the panty liner 10 
to undergarment material. As it is well known to persons 
skilled in the art, the pressure-sensitive adhesive can 
be applied to the polyethylene web 66 either as a con- 
tinuous uniform coating or only at discontinuous areas 
such as strips or bands. 

From the assembly station 62, the laminated web 
is transferred to a cutting station 74 at which all the lay- 
ers of the laminated web are simultaneously cut by a 
rotary cutting die 76 to form individual panty liners 10. 

In order to simplify the manufacturing operation of 
the panty liner 10, it may be envisaged to coat the non- 
woven fibrous web 45 with a single, continuous layer of 
liquid-impervious adhesive which fulfils a dual function, 
namely providing the liquid-impervious barrier to pre- 
vent body exudate discharged on the non-woven fabric 
sheet 1 2 to egress from a garment facing side thereof 
and also constituting the agency for fastening the panty 
liner 1 0 to the undergarment of the wearer. Such an em- 
bodiment is highly advantageous because it allows to 
eliminate the application of the polyethylene web 66 and 
the second adhesive applicator nozzle 70. 

It is within the reach of a person skilled in the art to 
select the liquid-impervious adhesive necessary for 
manufacturing the panty liner 10 according to this vari- 
ant. 

Alternatively, a lightweight non-woven web treated 
with water repel lant agent to develop hydrophobicity can 
be used as liquid-impervious barrier. In a specific exam- 
ple a hydro-entangled non-woven fabric having a basis 
weight of 21 g/m^ and a bulk density of 0.141 g/cc has 
been found satisfactory. It will be plain that a non-woven 
fabric will have a utility as a liquid-impervious barrier on- 
ly if its fibrous network is relatively tight and free of large 
void areas that could allow liquid to escape. 

Applications of the product, method and apparatus 
of the present invention for sanitary and other health- 
care uses can be accomplished by any sanitary protec- 
tion, incontinence, medical and absorbent methods and 
techniques as are presently or prospectively known to 
those skilled in the art. Thus, it is intended that the 
present application covers the modifications and varia- 
tions of this invention provided that they come within the 
scope of the appended claims and their equivalents. 



Claims 

1. A disposable panty liner, comprising: 



a unitary sheet of non-woven fabric constituting 
a primary liquid-retaining component of said 
panty liner, said unitary sheet of non -woven 
fabric includes a top surface constituting a skin- 

s contacting surface of said panty liner; and 

a liquid-impervious barrier layer on said unitary 
sheet of non-woven fabric for preventing body 
exudate collected by said unitary sheet of non- 
woven fabric to egress through a garment fac- 

10 ing side of said panty liner, 

characterized in that 

said top surface comprises a plurality of recesses 
in a spaced apart relationship, said recesses being 
15 capable to retain highly viscous body exudate dis- 
charged on said panty liner. 

2. A panty liner as defined in claim 1 , wherein said uni- 
tary sheet of non-woven fabric comprises rayon fib- 

20 ers. 

3. A panty liner as defined in claim 2, wherein said uni- 
tary sheet of non-woven fabric comprises rayon fib- 
ers blended with an additive provided in an amount 

25 ranging from about 20% to about 40% by weight of 
the unitary sheet of non-woven fabric and selected 
from the group consisting of polypropylene fibers, 
cotton fibers, acrylic fibers, wood pulp fibers, bico 
fibers, paper fragments and mixtures thereof. 

30 

4. A panty liner as defined in claim 1 , wherein said uni- 
tary sheet of non-woven fabric includes a binder 
substance for increasing a resistance of said unitary 
sheet of non-woven fabric. 

35 

5. A panty liner as defined in claim 4, wherein said 
binder substance is selected from the group con- 
sisting of vinyl ethylene, vinyl chloride, vinyl acetate, 
vinyl acrylate, polyvinyl alcohol, polyvinyl acetate, 

40 carboxylated polystyrene, rubber polyethylene, 
polyacrylonitrile and mixtures thereof. 

6. A panty liner as defined in claim 4, wherein said 
binder substance is present in said unitary sheet of 

45 non -woven fabric in the range from about 8% to 
about 17% of solids by weight of said unitary sheet 
of non-woven fabric treated with binder. 

7. A method for manufacturing a panty liner as defined 
50 in any of the claims 1 to 6, said method comprising 

the steps of: 

providing a unitary sheet of non-woven fabric 
having a top surface constituting a skin-con- 
55 tacting surface of said panty liner; 

forming said non-woven fabric with a plurality 
of recesses in a spaced apart relationship, said 
recesses being capable to retain highly viscous 
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body exudate discharged on said panty liner; 
cutting said non-woven fabric to form a primary 
liquid-retaining component; 
providing said primary liquid-retaining compo- 
nent with a liquid-impervious barrier layer to 
prevent body exudate captured by said primary 
liquid-retaining component to egress from a 
garment facing side of said panty liner. 

8. An apparatus for manufacturing panty liners as de- 
fined in any of the claims 1 to 6 from fibrous starting 
material in sheet form whose individual fibers are 
capable of movement under the influence of applied 
fluid forces, said apparatus comprising: 

means to generate a fluid stream applied to 
said starting material for entangling said fibers 
to form a unitary non-woven fabric having a top 
surface constituting a skin-contacting surface 
of said panty liner; 

means to form a plurality of recesses in a 
spaced apart relationship, said recesses being 
capable to retain highly viscous body exudate 
discharged on said panty liner; 
means for applying on a first main surface of 
said non-woven fabric a binder to increase a 
resistance of said non-woven fabric; 
means for providing on said non-woven fabric 
a liquid-impervious barrier layer to prevent 
body exudate discharged on a second main 
surface of said non-woven fabric to freely 
egress from said first main surface; 
means for applying a coating of adhesive to a 
main surface of said liquid-impervious barrier 
layer, which is opposite to said non-woven fab- 
ric in order to releaseably retain the panty liners 
to undergarment material; 
means for applying on said coating of adhesive 
a removable protective web for protecting said 
coating of adhesive while the panty liners are 
not in use; and 

means for cutting said non-woven fabric, said 
liquid-impervious barrier layer and said remov- 
able protective web into individual panty liners. 

Patentanspruche 

1. Wegwerfbare Slipeinlage mit: 

einer einheitlichen, nicht gewebten Stoff- 
schicht, die eine erste, flussigkeitshaltende 
Komponente der Slipeinlage bildet, wobei die 
einheitliche, nicht gewebte Stoffschicht eine 
Oberseite aufweist, die eine hautberuhrende 
Oberflache der Slipeinlage bildet; 
einer flussigkeitsundurchlassigen Sperrschicht 
auf der einheitlichen, nicht gewebten Stoff- 



schicht zum Verhindern des Austritts einer von 
der einheitlichen, nicht gewebten Stoffschicht 
angesammelten Korperausscheidungdurch ei- 
ne einem Kleidungsstuck zugewandte Seite 
s der Slipeinlage, 

dadurch gekennzeichnet, da3 
die Oberseite eine Vielzahl von Vertiefungen in ei- 
ner raumlich voneinander getrennten Anordnung 
10 enthalt, wobei die Vertiefungen dazu fahig sind, 
hochviskose, auf die Slipeinlage abgegebene Kor- 
perausscheidungen zuruckzuhalten. 

2. Slipeinlage nach Anspruch 1, dadurch gekenn- 
15 zeichnet, daB die einheitliche, nicht gewebte Stoff- 
schicht Rayonfasern umfa3t. 

3. Slipeinlage nach Anspruch 2, dadurch gekenn- 
zeichnet, da3 die einheitliche, nicht gewebte Stoff- 

20 schicht Rayonfasern umfa3t, die mit einem Zusatz- 
mittel gemischt sind, dessen Menge von etwa 20 
Gew.% bis etwa 40 Gew.% der einheitlichen, nicht 
gewebten Stoffschicht reicht, und ausgewahit ist 
aus der Gruppe, die Polypropylenfasern, Baum- 

25 wollfasern, Acrylfasern, Zellstoffasern, Bicofasern, 
Papierfragmente und Mischungen davon enthalt. 

4. Slipeinlage nach Anspruch 1, dadurch gekenn- 
zeichnet, da3 die einheitliche, nicht gewebte Stoff- 

30 schicht ein Bindemittel zur Steigerung der Wider- 
standsfahigkeit der einheitlichen Schicht enthalt. 

5. Slipeinlage nach Anspruch 4, dadurch gekenn- 
zeichnet, dafB das Bindemittel aus der Gruppe aus- 

35 gewahit ist, die aus Vinylethylen, Vinylchlorid, 
Vinylacetat, Vinylacrylat, Polyvinylalkohol, carboxi- 
liertes Polystyrol, Gummipolyethylen, Polyacryloni- 
tril und Mischungen davon besteht. 

40 6. Slipeinlage nach Anspruch 4, dadurch gekenn- 
zeichnet, da3 das Bindemittel in der einheitlichen, 
nicht gewebten Stoffschicht im Bereich von etwa 
8% bis etwa 17% des Feststoffgewichtes der mit 
Bindemittel behandelten, einheitlichen, nicht ge- 

45 webten Stoffschicht vorliegt. 

7. Verfahren zum Herstellen einer Slipeinlage nach ir- 
gendeinem der Anspruche 1 bis 6, wobei das Ver- 
fahren die folgenden Schritte umfaBt: 

50 

Bereitstellen einer einheitlichen, nicht geweb- 
ten Stoffschicht mit einer eine hautberuhrende 
Flache der Slipeinlage bildenden Oberseite; 
Bilden von im Abstand voneinander angeord- 
55 neten Vertiefungen in dem nicht gewebten 

Stoff, wobei die Vertiefungen fahig sind, hoch- 
viskose, auf die Slipeinlage abgegebene Kor- 
perausscheidungen zuruckzuhalten; 
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Zuschneiden des nicht gewebten Stoffes zur 
Bildung einer ersten flussigkeitshaltenden 
Komponente; 

Versehen der ersten, flussigkeitshaltenden 
Komponente nnit einer flussigkeitsundurchlas- s 
sigen Sperrschicht zunn Verhindern des Austre- 
tens einer von der ersten, flussigkeitshaltenden 
Komponente aufgefangenen Korperausschei- 
dung aus einer der Bekleidung zugekehrten 
Seite der Slipeinlage. io 



8. Vorrichtung zum Herstellen von Slipeinlagen nach 

irgendeinem der Anspruche 1 bis 6 aus Faseraus- 
gangsmaterial in Schichtform, dessen einzelne Fa- 
sern sich unter dem Einflu3 von aufgebrachten 
Fluidkraften bewegen konnen, wobei die Vorrich- 
tung umfa3t: 

Mittel zum Erzeugen eines auf das Ausgangs- 
material aufgebrachten Fluidstroms zum Ver- 
wirren der Fasern, um einen einheitlichen, nicht 
gewebten Stoff mit einer eine hautberuhrende 
Flache der Slipeinlage bildenden Oberseite zu 
formen; 

Mittel zum Formen einer Vielzahl von raumlich 
getrennt angeordneten Vertiefungen, wobei die 
Vertiefungen dazu fahig sind, eine hochvisko- 
se, auf die Slipeinlage abgegebene Korperaus- 
scheidung zuruckzuhalten; 
Mittel zum Aufbringen eines Bindemittels auf 
eine erste Hauptflache des nicht gewebten 
Stoffes zur Steigerung der Widerstandsfahig- 
keit des nicht gewebten Stoffes; 
Mittel zum Anordnen einerflussigkeitsundurch- 
lassigen Sperrschicht auf dem nicht gewebten 
Stoff zum Verhindern des freien Austretens ei- 
ner auf eine zweite Hauptflache des nicht ge- 
webten Stoffes abgegebenen Korperausschei- 
dung aus der ersten Hauptflache; 
Mittel zum Aufbringen einer Klebemittelbe- 
schichtung auf eine Hauptflache der flussig- 
keitsundurchlassigen Sperrschicht, die dem 
nicht gewebten Stoff gegenuberliegt, um die 
Slipeinlagen auf Unterwaschematerial ablos- 
bar zu halten; 

Mittel zum Aufbringen eines entfernbaren 
Schutzstreifens auf die Klebemittelschicht zum 
Schutz der Klebemittelschicht, wenn die Slip- 
einlage nicht benutzt wird; und 
Mittel zum Zuschneiden des nicht gewebten 
Stoffes, derflussigkeitsundurchlassigen Sperr- 
schicht und des entfernbaren Schutzstreifens 
zu einzelnen Slipeinlagen. 



Revendications 

1. Un protege-slip jetable, comprenant : 



une feuille unitaire de tissu'non tisse consti- 
tuant un composant principal de retention des 
liquides du dit protege-slip ; ladite feuille unitai- 
re de tissu non tisse comportant une surface 
superieure constituant une surface en contact 
avec la peau du dit protege-slip, et 
une couche barriere impermeable aux liquides 
sur la dite feuille unitaire de tissu non tisse pour 
empecher que I'exsudat corporel recueilli par la 
dite feuille unitaire de tissu non tisse ne 
s'echappe a travers un cote faisant face au 
sous-vetement du dit protege-slip, 

caracterise en ce que la dite surface superieure 
15 comporte une pluralite de creux disposes dans une 
relation d'espacement entre eux, les dits creux 
etant capables de retenir un exsudat corporel forte- 
ment visqueux recueilli dans le dit protege-slip. 

20 2. Un protege-slip selon la revendication 1 , dans le- 
quel ladite feuille unitaire de tissu non tisse com- 
prend des fibres de rayonne. 

3. Un protege-slip selon la revendication 2, dans le- 
25 quel la dite feuille unitaire de tissu non tisse com- 

prend des fibres de rayonne melangees avec un ad- 
ditif prevu dans une quantite comprise dans la gam- 
me allant d'environ 20 % a environ 40 % en masse 
de la feuille unitaire de tissu non tisse et selectionne 
30 parmi le groupe compose de fibres de polypropyle- 
ne, de fibres de coton, de fibres d'acrylique, de fi- 
bres de pate a bois, de fibres a deux composants, 
de fragments de papier et de melanges de ceux-ci. 

35 4. Un protege-slip selon la revendication 1, dans le- 
quel la dite feuille unitaire de tissu non tisse com- 
porte une substance de liant destinee a augmenter 
la resistance de la dite feuille unitaire de tissu non 
tisse. 

40 

5. Un protege-slip selon la revendication 4, dans le- 
quel la dite substance de liant est selectionnee par- 
mi le groupe compose d'ethylene de vinyle, de chlo- 
rure de vinyle, d'acetate de vinyle, d'acrylate de vi- 
45 nyle, d'alcool de polyvinyle, d'acetate de polyvinyle, 
de polystyrene carboxyle, de polyethylene caout- 
chouc, de polyacrylonitrile et de melanges de ceux- 
ci. 

50 6. Un protege-slip selon la revendication 4, dans le- 
quel la dite substance de liant est presente dans la 
dite feuille unitaire de tissu non tisse dans la gamme 
allant d'environ 8 % a environ 17 % de solides en 
masse de la dite feuille unitaire de tissu non tisse 
55 traitee avec le liant. 

7. Un precede de fabrication d'un protege-slip tel que 
defini dans I'une quelconque des revendications 1 
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a 6, le dit precede comprenant les etapes 
consistant : 

a fournir una feuille unitaire de tissu non tisse 

presentant une surface superieure composant s 
une surface en contact avec la peau du dit pro- 
tege-slip ; 

a former le dit tissu non tisse avec une pluralite 
de creux disposes dans une relation d'espace- 
ment entre eux, les dits creux etant capables io 
de retenir un exsudat corporel fortement vis- 
queux recueilli dans le dit protege-slip ; 
a decouper le dit tissu non tisse pour fornner un 
connposant principal de retention des liquides ; 
a doter le dit composant principal de retention 15 
des liquides d'une couche barriere impermea- 
ble aux liquides pour empecher que I'exsudat 
corporel capte par le dit composant principal de 
retention des liquides ne s'echappe depuis un 
cote faisant face au sous-vetement du dit pro- 20 
tege-slip. 

8. Un dispositif pour la fabrication de protege-slips tels 
que definis dans I'une quelconque des revendica- 
tions 1 a 6, a partir d'une matiere de base fibreuse 25 
sous la forme d'une feuille dont les fibres individuel- 
les sont capables de mouvement sous influence 
des forces d'un fluide appliquees, le dit dispositif 
comportant : 

30 

un moyen de generer un jet de fluide applique 
a la dite matiere de depart pour entrelacer les 
dites fibres pour former un tissu non tisse uni- 
taire presentant une surface superieure cons- 
tituant une surface en contact avec la peau du 3S 
dit protege-slip ; 

un moyen de former une pluralite de creux en 
une relation espacee entre eux, les dits creux 

etant capables de retenir un exsudat corporel 
fortement visqueux recueilli dans le dit protege- 40 
slip ; 

un moyen d'appliquer sur une premiere surface 
principale du dit tissu non tisse un liant pour 
augmenter la resistance du dit tissu non tisse ; 
un moyen pour prevoir sur le dit tissu non tisse 45 
une couche barriere impermeable aux liquides 
pour empecher I'exsudat corporel recueilli sur 
une seconde surface principale du dit tissu non 
tisse de s'echapper librement depuis la dite 
premiere surface principale ; 50 
un moyen d'appliquer un revetement d'adhesif 
sur une surface principale de la dite couche 
barriere impermeable aux liquides, qui est a 
I'oppose du dit tissu non tisse afin de pouvoir 
fixer de fagon amovible les protege-slips a une ss 
matiere de sous-vetement ; 
un moyen d'appliquer sur le dit revetement 
d'adhesif une bande de protection amovible 



pour proteger le dit revetement d'adhesif lors- 
que les protege-slips ne sont pas utilises ; et 
un moyen de decouper le dit tissu non tisse, la 
dite couche barriere impermeable aux liquides 
et la dite bande protectrice amovible en prote- 
ge-slips individuels. 
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